This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to). 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



BIO 




PATENT SPECIFICATION 

NO DRAWINGS 



1,176,597 



Date ^ Application and filing Complete Specification: haHQnal am m ,. lCl 
16 Oct.. 1968. No> 49117/68. r or scjsncf 

.... A ^t> INV£N7ION 

Appncauon^madc jn^Unii<?d States of America (No. 744620) 
(Patent of addition to No. J 136977 dated J3 June, 1966) 
Complete Specification Published: 7 Jan.. 1970. 
Index at Acceptance:— C4 A (9B, 9D): R2 K (JAI 1A2 I BY ins ir aa ha mt 

lcx%r 9H - 9K - 9Mt 90Y - 90X): 

International Classification:-*: 09 d 1/04, 5/24 

COMPLETE SPECIFICATION 
Composition* and methods for producing electrically conductive coatings. 
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We, AcmsSON Industries, Inc., a Corp 
oration organised and existing under the laws 
of the State of Michigan. United States of 
America, of 321 Michigan National Bank 
5 Building, Port Huron, Michigan, United 
States of America, do hereby declare the 
mvemion for which wc pray that a patent 
may be granted to us. and the method by 
which it is to be performed, to be partic- 
10 ularly described in and by the following 
statement: 

This invention relates to compositions pro* 
ducing electrically conductive coatings on 
supporting surfaces. 

In our Application No. 26285/66 we des- 
cribe and claim a composition for use in 
forming electrically conductive coalings 
which comprises, in weight percent. 10% to 
25% of a conductive pigment, 15% to 80% 
20 of a solution of an alkali metal silicate con- 
taining from 42% to 71% water, 0.3% to 
5% of a water-soluble or watcr-dispcrsiblc 
organic resin material decomposible at the 
temperatures normally employed in cathode 
25 ray lube manufacture, i.e. 250 to 475*G, 
0,5% to 10% of an alkali metal or am- 
monium carboxylic acid salt and the balance 
water. This composition may be used for 
forming an electrically conductive coaling 

composition thereto and heat curing the com- 
position on the surface at a temperature 
within the range of 250 lo 475 0 until the 
coating is hard and adherent to the surface. 

35 The compositions have particular utility 
in coating the surface of cathode ray tubes. 
For this purpose *he coating is preferably 
0.1 to 2 mils. Such compositions have im- 
proved adhesion, improved hardness, fan- . 

40 proved resistance to abrasion. Improved out- 
gassing properties when <he tubes are evac- 
uated and a decreased tendency for disinte- 
gration of the coating during use. 
It has now been found that smaller quan- 

45 lities of carboxylic acid salt than 0.5%, can 
IPrice 5s. OA] 



be used successfully in such compositions, It 
has been found that the reduced organib 
content improves the outgaasing propcrtieH 
of the coated vacuum tubes as there is less 
undesirable material to remove, wtoen the 50 
amounts of (the other components of the 
composition are kept the same. Amounts as 
low as 0.15%, or even 0.05% by weight are 
satisfactory. It has also been found that the 
low salt level docs not affect adversely the 55 
poroxity promoting tendency or the coating 
properties* thus reducing the cost of the 
composition by decreasing the manufactur- 
ing controls necessary to maintain the salt 
content within 0.5 to 10%. Accordingly, the 60 
present invention provides a composition for 
use in forming electrically conductive coat- 
ings, which comprises, in weight percent, 
10% to 25% of a conductive pigment. 15% 
to 80% alkali metal silicate containing from 65 
42% to 71 % water. 0.3% to 5% of a water- 
soluble or dispersible organic resin material, 
0.05% to 0.5% of an alkali metal or am- 
monium carboxylic acid salt and the balance 
water. The compositions may also comprise 70 
a dispersing agent to obtain proper rhcolo- 
gtcal properties. Suitable suoh dispersing 
agents include sodium lignin sulphonaie and 
naphthalene sulphonic acid condensates, 

A j/ipfouud v*jiii|As»tlk/ii vf l)»U lufwiiiiwu 

has the following composition: 

Conductive Pi&nent Weight Percent 

Graphite, carbon black* finely divided 

•metal, or mixtures 12—20 
Binder (alkali metal silicate — 80 

42%— 7J % water) 35—75 
Organic resinous materials (water 

soluble or dispersible resins) 0.75 —2.0 
-Alkali metal carboxylic acid salt 0.1 5—0.5 
Water (Distilled or Deioniacd) Balance 85 

Preferably the alkali metal silicate is pot- 
assium silicate, the preferred resin is poly- 
vinylpyrrolidone and the preferred alkali 
metal carboxylic acid salt is potassium 
sodium tartrate. 90 
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The compositions of this invention may 
be prepared simply by blending the selected 
quantity of each of the components and 
mixing until a uniform dispersion is ob- 

5 tained. No particular order of addition of 
the component* is necessary and any of a 
variety of standard mixing equipment may 
be used to form the dispersions. 
Further features of the compositions of 

10 this invention arc described in greater detail 
in our Application No. 26285/66, to which 
reference should be made. 

The present invention also comprises a 
method for forming an electrically conduct- 

15 ive coating on a surface which comprises 
applying to the surface to be coated for 
example by spraying, brushing, flowing, or 
roller-coating a composition of the present 
invention so as to deposit on the substrate 

20 the desired quantity of thai composition. 
Preferably, for cathode ray tube coatings, a 
sufficient quantity of the composition isap* 
plied to produce a cured coating thickness 
of 0.1 to 2 mils. Thereafter, the coating may 

25 first be dried with circulating hot air or the 
like, and then heal -cured at a temperature 
of from 250 ,, C to 475 °C„ for example Air 
one-half to two and one-half hours until the 
coating is hard and adherent to the surface. 

30 Alternatively, the preliminary hot air drying 
step may be omitted and the coaled surface 
slowly raised from room to its final curing 
temperature. After curing, the coating may. 
if desired, be rinsed with water, or it may 

35 be used in its heat cured condition without 
further treatment. 

The following Example further illustrates 
this invention. 

EXAMPM3 

40 A coating composition was prepared from 
the following materials, in weight percent: 

Weight Percent 

Graphite (maximum particle size 
10 microns) 14,2 
45 Polyvinylpyrrolidone (average mole* 

cular weight-- 10.000) 1.5 
Aqueous potassium silicate (30 s 
Baume at 68 P F, viscosity - 
7 ocntipoises at 68*) 9.05% 
50 K.O and 19.9% SiOJ 74.1 
Dcionizcd water 10.2 
The above Ingredients were mixed thor- 
oughly for 16 hours in a standard pebbls 
mill. The dispersion removed from the mill 
55 was applied to a 3" x 6" glass panel, at 
room temperature, by spraying. TIw coated 
panel was cured in an air atmosphere fur* 
nace slowly raised.to a temperature of 400'C 
with the panel being maintained at 400°C 
60 for approximately one hour. 

When the panel was removed from the 
furnace and inspected under a microscope 
at magnifications up to 60 diameters the 
coating was observed to be smooth, glassy 
65 and free of pores. The coating was measured 
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for electrical resistance and found to have a 
resistance of 126 ohms per square. The ad* 
hesion and hardness of the film was tested 
by scraping a blunt metal blade across the 
coating. The glassy skin of the film was 70 
easily pieroed and portions of the coating 
removed in the form of flakes. 

A similar composition was then prepared, 
which contained, in addition. Rocnclfe salt 
and sodium lignin suiphonaie. It had the 75 
following composition: 

Weight Percent 



Graphite (maximum panicle 

sizc-10-microns) 14 
Aqueous potassium silicate go 

(29% solids) 29 
Polyvinylpyrrolidone (average 

molecular weight, 40.000) 0.2 
Rochelle Salt (potassium*sodium 

tartrate) 0.2 85 
Sodium Lignin Sulphonate 

{dispersing agent) 0.4 

Deiomzed water balance 56.2 



A glass panel was sprayed with this com- 
position and then heat-cured under identical 90 
conditions to those employed for the first 
composition. Visual inspection of the panel, 
without magnification, showed thai the sur- 
face was a porous matt coaling. Microscopic 
examination revealed that the pores wtrc 95 
distributed over the entire surface. 

Using the same adhesion test as described 
above the Mm was found to be substanti- 
ally harder and more adherent than the other 
coaling. No penetration or flaking of the 100 
coating was obtained in the test. 

WHAT WE CI-ATM JS:- 

1. A composition for use in forming 
electrically conductive coatings which com- 
prises, in weight percent, 10% to 25% of a 105 
conductive pigment, 15% to 80% alkali 
metal silicate containing from 42% to 71% 
water, 0.3% to 5% of a water-soluble or 
dispersible organic resin material, 0.05% to 
0.5% of an alkali metal or ammonium car- II 0 
boxylic acid salt and the balance water. 

2. A composition according to claim 1 
which comprises, in weight percent, 12% 
to 20% of a conductive pigment, 35% to 
75% alkali metal silicate containing from 115 
42% to 71% water, 0.75% to 2% of an 
organic resin as defined in claim 1, 0.15% 

to 0.5% of an alkali metal or ammonium 
carboxylic acid salt and the balance water. 

3. A composition according to claim 1 120 
or 2 wherein the alkali metal silicate is 
potassium silicate. .... 

4. A composition according to any one 
of claim* 1 to 3 wherein the resin is poly- 
vinylpyrrolidone. 125 

5. A composition according to any one 
of the preceding claims which comprises 
0.15% to 0.5% of an alkali metal or am- 
monium carboxylic acid salt. 
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6. A composition according to any one 
of the preceding claims wherein said alkali 
mcial carboxylic acid suit is potassium 
sodium tartrate. 
5 7. A composition according to any one 
of the preceding claims which also comp- 
rises sodium lignin sulphonate or a naphtha- 
lene aulphonic acid condensate. 
8* A composition according to claim 1 
10 substantially as hereinbefore described. 

9. A composition acoording to claim 1 . 
substantially as described in ihe Example, 

10. A method for forming an electric- 
ally conductive coaling on a surface which 

15 comprises applying to Che surface a composi- 
tion as claimed in any one of the preceding 
claims and hcai curing the composition on 
the surface at a temperature of from 250'C. 
to 475 °C until the coaling is hard and ad* 

20 herent to the surface. 

11. A method according to claim 10 
wherein Ihe said surface is a surface of a 
cathode ray tube and the amount of the 
composition is such that the coaling has a 
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thickness of 0.1 to 2 mils. 

12. A method according to claim 10 sub 
stanUally as hereinbefore described. 

13. An article having on a surface there- 
of an electrically oonductive coating formed 

by a method as claimed in any one of claims 30 
10 to 12. 
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